The basic objective of this paper is to introduce and investigate the properties of nano semi pre-neighbourhoods, nano semi pre-interior, nano semi pre-frontier, nano semi pre-exterior, nano-dense, nano-submaximal and obtain relation between some of the existing sets.
Introduction
In 1970, Levine [2] introduced the concept of generalized closed sets in topological spaces. In [1] , the authors discussed a new form of generalized closed sets via regular local function in ideal topological spaces whereas in [8] the authors addressed the generalized star semi regular closed sets in topological spaces. The notion of Nano topology was introduced by Lellis Thivagar [3] which was defined in terms of approximations and boundary region of a subset of an universe using an equivalence relation on it and also defined Nano closed sets, Nano-interior and Nano-closure of a set. He also introduced weak form of Nano open sets namely Nano-α-open sets, NS-open sets and NP-open sets. This motivates the author to introduce and study the properties of Nano β -closed sets in Nano topological spaces.
Preliminaries
Definition 2.1. [4] Let U be a non-empty finite set of objects called the universe and R be an equivalence relation on U named as indiscernibility relation. Then U is divided into disjoint equivalence classes. Elements belonging to the same equivalence class are said to be indiscernible with one another. The pair (U,R) is said to be the approximation space. Let X ⊆ U. Then, (i)The lower approximation of x with respect to R is the set of all objects, which can be for certain classified as X with respect to R and is denoted by L R (X). L R (X) = x∈U {R(x):R(x) ⊆ X} where R(x) denotes the equivalence class determined by x ∈ U.
(ii)The upper approximation of x with respect to R is the set of all objects which can be possibly classified as X with respect to R and is denoted by U R (X). U R (X) = x∈U {R(x):R(x) ∩ X = φ } (iii)The boundary region of x with respect to R is the set of all objects which can be classified neither as X nor as not-X with respect to R and it is denoted by B R (X). B R (X) = U R (X) -L R (X).
Definition 2.2.
[5] Let U be the universe, R be an equivalence relation on U and τ R = {U,φ ,L R (X),U R (X),B R (X)} where X ⊆ U. Then τ R satisfies the following axioms (i) U and φ ∈ τ R .
(ii) The union of the elements of any sub-collection of τ R is in τ R . ( iii) The intersection of the elements of any finite sub collection of τ R is in τ R (X). Then τ R is a topology on U called the nano topology on U with respect to X. We call (U, τ R ) as nano topological space. (ii)The Nβ closure of the set A is defined as the intersection of all Nano semi pre closed sets containing A and is denoted by Nβ cl(A). Nβ cl(A) is the smallest Nano semi pre closed set containing A.
Nano Semi Pre Neighbourhoods
Lemma 3.3. Let A and B be any two subsets of U in a nano topological spaces (U,τ R ) then following are true Definition 3.6. A subset M x ⊂ U is called a nano semineighbourhood (NS-nhd) of a point x ∈ U iff there exists a A ∈ NSO(U,X) such that x ∈ A ⊂ M x and a point x is called NS-nhd point of the set A.
Definition 3.7. [7] A subset M x ⊂ U is called a nano preneighbourhood (NP-nhd) of a point x ∈ U iff there exists a A ∈ NPO(U,X) such that x ∈ A ⊂ M x and a point x is called NP-nhd point of the set A. Example 3.13. Let U = {a,b,c,d}, U/R = {{a,c},{b},{d}}, X = {b,c} and τ R (X) = {U,φ ,{b},{a,b,c},{a,c},}.Nβ O(U,X) = {U,φ ,{a},{b},{d},{a,b},{a,c},{a,d}, {b,c},{b,d},{c,d},{a,b,c}, {a,b,d},{a,c,d},{b,c,d}}. Then Nβ -nhds(a) = {U,{a},{a,b},{a,c},{a,d},{a,b,c},{a,b,d},{a,c,d}} Nβ -nhds(b) = {U,{b},{a,b},{b,c},{b,d},{a,b,c},{a,b,d},{b,c,d}} Nβ -nhds(c) = {U,{a,c},{b,c},{c,d},{a,b,c},{a,c,d},{b,c,d}} Nβ -nhds(d) = {U,{d},{a,d},{b,d},{c,d},{a,b,d},{a,c,d},{b,c,d}} Lemma 3.14. An arbitrary union of Nβ -nhds of a point x is again a Nβ nhd of x.
Proof. Let {A λ } λ ∈I be an arbitrary collection of Nβ -nhds of a point x ∈ U. We have to prove that ∪A λ f orλ ∈ I (where I denote index set) also a Nβ -nhd of x. For all λ ∈ I there
That is arbitrary union of Nβ -nhds of x is again a Nβ -nhds of x. But intersection of Nβ -nhds of a point is not a Nβ -nhds of that point in general. For, Example 3.15. Let U = {a,b,c,d}, U/R = {{a},{b,d},{c}}, X = {a,b} and τ R (X) = {U,φ ,{a},{a,b,d},{b,d}} be a nano topology on U. Now Nβ O(U,X) = {U,φ ,{a},{b},{d},{a,b}, {a,c},{a,d},{b,c},{b,d},{c,d},{a,b,c},{a,b,d},{a,c,d},{b,c,d}}. Clearly {a,c}, {b,c} are Nβ -nhds of c ∈ U but {a,c} ∩ {b,c} = {c} is not a Nβ -nhd of c. Similarly every NS-nhd of x in U is a Nβ -nhd of x and every NP-nhd of x in U is a Nβ -nhd of x. But Nβ -nhd of x need not be NP-nhd or NS-nhd of x. For, Example 3.18. From Example 3.15 Now we have NSO(U,X) = {U,φ ,{a},{a,c},{b,d},{a,b,d},{b,c,d}}, NPO(U,X) = {U,φ , {a},{b},{d},{a,b},{a,d},{b,d},{a,b,c},{a,b,d},{a,c,d},} and Nβ O(U,X) = {U,φ ,{a},{b},{d},{a,b},{a,c},{a,d},{b,c},{b,d}, {c,d},{a,b,c},{a,b,d},{a,c,d},{b,c,d}}. Clearly {c,d} is Nβ -nhd of c but not a NS-nhd and NP-nhd of c. Proof. (a) Let N ∈ Nβ -N(x) implies N is the Nβ -nhd of x. Therefore x ∈ N (b) Let N ∈Nβ -N(x) and N ⊂ M. Therefore there exists G ∈ Nβ O(U,X) such that x ∈ G ⊂ N ⊂ M implies M is a Nβ -nhd of x and hence M ∈ Nβ -N(x) (c) Let N ∈ Nβ -N(x) implies G ∈ Nβ O(X) such that x ∈ G ⊂ N G is Nβ -nhd of each of its points implies for all y ∈ G, G is the Nβ -nhd of y and hence G ∈ Nβ -N(y) for all y ∈ G.
Nano Semi Pre Interior of a Set
In the present section, we study some properties of Nβ interior of a set. 
Nano Semi Pre-Frontier of a Set

Definition 5.2.
A point x ∈ U is said to be Nβ -limit point of A iff for each X ∈ Nβ O(U,X), X ∩ {A -{x}} = φ . Definition 5.3. The set of all Nβ -limit points of A is said to be the nano semi pre derived set and is denoted by Nβ D(A). 
